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00 (54) Title: METHODS FOR SUPPRESSING APPETITE AND ENHANCING EXHtaSE AND RECOVERY 
w 

2 (57) Abstract: A mediod of suppressing appetite in a subject in need dieieof comprises admimstedng to said subject, in an ef- 
fective appetite suppressing amount, a food composition that includes a slowly absocbed oompla carbohydiate such as uncooked 
O cranstardL A utetfaod of enhancing exeiclse performance or cccovecy in a subject in nee^ 

^ subject, in an amount effective to enhance exercise performance or recovery, a food compoation that includes a slowly absorbed 
^ complex carbohydrate such as uncooked cornstarch. 
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METHODS FOR SUPPRESSING APPETITE AND 
ENHANCING EXERCISE AND RECOVERY 



Field of the Invention 
The present invention concerns nutritional supplements or food compositions 
that are useful for suppressing appetite and for enhancing exercise performance and 
10 recovery. 

Background of the Invention 

Increased longevity in the human population and increased costs of health care 
have generated considerable interest in alternatives to conventional therapies. Drug 
1 5 therapies are considered a desirable alternative to surgical treatments whenever 
possible because of the cost savings involved. However, drug therapy can itself 
become expensive. As a result, there is a need for still other approaches, such as 
nutritional therapies, for various disorders. 

U.S. Patent No. 5,420,107 to Brooks describes a food supplement containing 
20 lactic acid salts and/or polymers as an energy source supplement during exercise and 
recovery. 

U.S. Patent No. 5,843,921 to Kaufman describes a dierapeutic food 
composition that contains a slowly digested complex carbohydrate, particularly 
uncooked cornstarch, useful for diminishing blood sugar fluctuations in diabetic 
25 patients, and particularly as a night time snack food. 

U.S. Patent No. 5,866,555 to Bell et al. describes a diabetic supplement bar 
that preferably contains uncooked cornstarch,. 

U.S. Patent No. 5,902,797 to Bell et al. describes a nutritional supplement bar 
used to treat appetite suppression and combat weight loss. 



30 



Summary of the Invention 
A first aspect of the present invention is a method of suppressing appetite in a 
subject in need thereof. The method comprises administering to the subject, in an 
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effective appetite suppressing amount, a food composition that includes a slowly 
absorbed complex carbohydrate such as uncooked cornstarch. 

A second aspect of the present invention is a method of enhancing exercise 
performance or recovery in a subject in need thereof, comprising administering to said 
5 subject, in an amount effective to enhance exercise perforaiance or recovery, a food 
composition that includes a slowly absorbed complex carbohydrate such as uncooked 
cornstarch. 

A food composition or nutritional supplement useful for carrying out the 
foregoing methods typically comprises: 
10 (a) about 10 to 75 percent by weight of slowly absorbed complex 

carbohydrate; 

(b) about 1 0 to 40 percent by weight of rapidly absorbed complex 
carbohydrate; 

(c) about 2 to 40 percent by weight of protein; 
15 (d) about 2 to 40 percent by weight of fat; and 

(e) at least one sweetening agent in an amount effective to sweeten said food 
composition. 

Numerous other additives, supplements and the like can also be included in 
the composition, as desired. 
20 The foregoing and other objects and aspects of the present invention are 

explained in detail in the drawings herein and the specification set forth below. 



Brief Description of the Drawings 
Figure 1 shows blood insulin levels over time for patients administered a food 
25 composition of the invention as compared to a control. 

Figure 2 shows blood glucose levels over time for patients administered a 
food composition of the invention, as compared to a control 

Detailed Description of Preferred Embodiments 
30 The term "complex carbohydrates" as used herein refers to macromolecular 

carbohydrates including starches, polydextrose and other polysaccharides. 

The term "sweetening agent" refers to simple sugars (e.g., sucrose, lactose, 
galactose and fructose), sugar alcohols used as sweeteners {e.g., sorbitol or maltitol) 
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and artificial sweeteners (e.g,, aspartame, sodium saccharin and acesulfame 
potassium). 

The term "nutrients" as used herein refers to carbohydrates, proteins and fats. 

5 1. Food compositions^ 

In general, a food composition used to carry out the present invention typically 
comprises: 

a) a complex carbohydrate which is slowly absorbed from the human 
gastrointestinal tract (hereinafter "slowly absorbed carbohydrate"), i.e., is slowly . 

1 0 digested and is not completely metabolized even after 3-4 hours; 

b) optionally, but preferably, a complex carbohydrate which is more rapidly 
absorbed from the digestive tract (hereinafter "rapidly absorbed carbohydrate**); 

c) optionally, but preferably, protein; 

d) optionally, but preferably, fat; and 

15 e) optionally, but preferably, at least one sweetening agent. 

Food compositions that may be used to carry out the present invention are 
described in greater detail below. In general, food compositions that may be used to 
carry out the present invention include those described in U.S. Patent No. 5,843,921 
to Kaufinan, subject to the proviso that it is not critical that the amoimt of simple 

20 sugars other than fructose in the composition be less than about 3 grams per unit as 
stated therein. Food compositions that may be used to carry out the present invention 
further include those described in U.S. Patent No. 5,866,555 to Bell et al. and U.S. 
Patent No. 5,902,797 to Bell et al., taking note that the complex carbohydrate is 
therein indicated as preferably a slowly absorbed complex carbohydrate, uncooked 

25 cornstarch, as described in U.S. Patent No. 5,843,921 to Kaufinan (applicant 

specifically intends that the disclosures of all U.S. Patent references cited herein be 
incorporated herein by reference in their entirety). 

The ingredients in the food composition may include any conventional food 
ingredients of adequate purity and wholesomeness which preferably supply the 

30 desired amounts of total calories and percentage of calories from carbohydrates, 
protein and fat, respectively, and wherein the relative weight ranges of slowly 
absorbed carbohydrates, rapidly absorbed carbohydrates, protein, fat and fructose are 
as indicated previously. In the preferred embodiment of a snack-type bar, the 



SUBSTTTUTE SHEET (R1JLE 26) 



wo 01/08505 



CA 02379180 2002-01-29 



PCTAJSOO/21082 



ingredients may include, by way of illustration, uncooked cornstarch as the slowly 
absorbed carbohydrate; polydexlrose, peanuts, peanut derivatives (e.g., peanut butter), 
other nuts or nut derivatives as sources of rapidly absorbed carbohydrates, fat and 
protein; and other protein sources such as soy protein, whey protein, and casein 
5 hydrolysate. Artificial sweeteners (e,g., aspartame or saccharin) may be included in 
the food composition in small amounts, but fructose and/or sorbitol and maltitol (3-15 
grams) are the principal sweeteners. Coloring agents, water, salt, preservatives and 
other standard ingredients or additives normally used in the preparation of a snack or 
candy-type bar may be utilized, as well as up to 3 grams of simple sugars other than 

1 0 fructose (e.g., sucrose, lactose or galactose), provided that the total nutrient and 

calorie profile of the finished bar or other form of the novel food composition comes 
within the parameters defined above. 

Uncooked cornstarch is the preferred source of slowly absorbed carbohydrate 
for purposes of the invention since its carbohydrate content and its rate of metabolism 

15 are known and are relatively uniform, and it may be readily formulated into a variety 
of palatable food compositions. 

In one embodiment, the food composition preferably contains about 20 to 
about 50 grams of nutrients per serving or unit, e.g., per bar, including: about 15-35 
grams of total carbohydrates (about 5-15 grams of slowly absorbed complex 

20 carbohydrate, about 7-20 grams of rapidly absorbed complex carbohydrate and about 
0-1 5 grams of simple sugar, sugar alcohol, or combination thereof; about 3-20 grams 
of protein; and about 2-7 grams of fat). 

In one embodiment, the food composition preferably provides about 100-230 
calories per serving or unit, of which: about 50-75% are from slowly absorbed and 

25 rapidly absorbed complex carbohydrates; about 10-25% are from protein; and about 
10-25% are from fat. 

The food composition containing the foregoing components may be in any 
conventional "snack" form, e.g., bars, puddings, cookies, wafers, milkshakes, gels and 
the like, contained within a suitable package such as a bottle, can or wrapper. The 

30 food composition may be an extruded, nonbaked food product. Snack-type bars 
resembling candy or granola bars, or rapidly consumable packaged gels, are most 
convenient for storage, handling and administration purposes and, when produced 
with scores, perforations or grooves thereon, can be easily divided for purposes of 



SUBSTITUTE SHEET (RULE 26) 



wo 01/08505 ^ 02379180 2002-01-29 PCT/USOO/21082 

administering a fraction of a bar where appropriate. Gels may be provided as an 
essentially homogeneous composition in a squeezable consumable package like a 
tooth-paste container to be squeezed directly from the package into the mouth for 
consumption. 

5 The food composition may have a weight of 10 to 200 grams, depending upon 

the manner of packaging and intended manner of administration. As noted above, the 
composition may be designed with scores or the like to divide the composition for 
administration, or the composition may be administered in two or more units of the 
discrete products. 

10 

2. Methods of treatment 

Subjects that may be treated by the methods described herein are typically 
human subjects. The subjects may be normal subjects (that is, patients not afflicted 
with diabetes) or may be subjects afflicted with diabetes. The subjects may be of any 

15 age, including juvenile, adolescent and adult, with the dosage or amount of the food 
composition administered adjusted appropriately.. 

The present invention may be used to suppress appetite in a subject in need 
thereof. Such subjects may include obese patients, patients with diabetes in whom 
weight loss is a specific part of the diabetes treatment plan, patients at risk of weight 

20 gain due to a transient event such as recovery from an injury, surgery or the like, and 
individuals who desire to lose weight or maintain an existing weight. 

The present invention may also be used to enhance exercise performance or 
recovery (e.g., reduce fatigue after exercise) in a subject in need thereof (^.5^.. an 
exercising subject). The method is useftil in conjunction with a variety of exercises, 

25 including swimming, walking, running, cycling, weight hfting, stationary aerobic 

exercises, etc. The exercise may be an aerobic exercise or an anaerobic exercise. The 
exercise may be an endurance exercise (that is, extending more than one-half hour or 
one hour in length). Any subject may utilize the nutritional supplements described 
herein, including trained or conditioned athletes (i.e., individuals who have 

30 conditioned themselves to the point of having a low resting blood pressure and pulse; 
typically with a diastolic pressure less than 80 or 70 mmHg, and a heart rate less than 
60 beats per minute). 
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The composition is typically administered in an amount ranging from 10 to 
200 grams per serving, depending upon the age, weight and condition of the subject. 
1 , 2, 3, or even 4 or more servings may be administered per day, again depending 
upon the conditions of the subject and the purpose of the treatment. For example, 
5 where used to suppress appetite, the composition may be administered as a meal 
replacement or as a before-meal or between-meal snack. Where the composition is 
administered to enhance exercise performance or recovery, the composition may be 
consumed on multiple occasions throughout the course of the exercise event 

The present invention is explained in greater detail in the following non- 
1 0 limiting Exan^les. 



EXAMPLE 1 
Apoetite Suppression 
Ten normal subjects ingested on two occasions 75 grams of carbohydrate in 

1 5 the form of 2 Vi snack bars (one with uncooked cornstarch and the other with the same 
calories and carbohydrates but without uncooked cornstarch; ingredients included 5 
grams protein and 3 grams fat^ar = active bar versus placebo bar with the same 
ingredients for a total of 22 grams of carbohydrate but without uncooked cornstarch). 
Detailed analysis as shown in Figure 1 showed that there was a significant decrease 

20 in the insulin peak at 30 minutes and 120 minutes with cornstarch bar ingestion (in 
addition to complex carbohydrate, fat and protein) compared to a non-comstarch bar 
meal of comparable carbohydrate, fat and protein, but without comstarch. There was 
no difference in the area under the curve for insulin levels between these two meals 
showing that there were equivalent amounts of carbohydrate absorbed. As shown in 

25 Figure 2, there was also a higher blood glucose peak wath the non-comstarch meal 
versus the comstarch meal at 30 minutes. The reverse was true at 300 minutes, when 
the blood glucose level was statistically higher at 300 minutes with the comstarch bar 
compared to the non-comstarch bar. 

These data indicate that the comstarch bar has a low glycemic index {and 

30 therefore is an appetite suppressant) by showing that in nomial subjects the ingestion 
of the food bar with comstarch is associated with a slower rise, a decreased peak 
value, and a more gradual decrease in blood glucose and insulin levels when 
compared to bars without comstarch. 
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EXAMPLE 2 
Exercise Peiformance 

Fifteen subjects with diabetes, on two separate occasions, ingested 30 grams 
of carbohydrate in the form of 1 snack bar (one with uncooked cornstarch the other 
5 with the same calories and charbohydrates but without cornstarch ingredients included / 
5 grams protein and 3 grams fat/bar = active bar versus placebo bar with the same 
ingredients for a total of 30 grams of carbohydrate but without uncooked cornstarch). 

Subjects perform a standardized exercise regimen consisting of 30 minutes of 
vigorous exercise 2 and V% hours after ingesting the bar. 
1 0 Analysis showed that there was a significant decrease in the frequency of 

hypoglycemia at the end of ex^cise after ingestion of the cornstarch containing bar 
compared to the non-comstarch bar. 

These data indicate that the cornstarch bar has a low glycemic index (and 
therefore is slowly released into the blood stream) and is associated with enhanced 
15 carbohydrate utilization during and after exercise. 

The foregoing is illustrative of the present invention, and is not to be construed 
as limiting thereof. The invention is defined by the following claims, with 
equivalents of the claims to be included therein. 
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1 claim: 

1. A method of suppressing appetite in a subject in need thereof, comprising 
administering to said subject, in an effective appetite suppressing amount, a food 
composition comprising: 

5 (a) about 10 to 75 percent by weight of slowly absorbed complex 

carbohydrate; 

(b) about 10 to 40 percent by weight of rapidly absorbed complex 
carbohydrate; 

(c) about 2 to 40 percent by weight of protein; 
1 0 (d) about 2 to 40 percent by weight of fat; and 

(e) at least one sweetening agent in an amount effective to sweeten said food 
composition. 

2. A method according to claim 1, wherein said slowly absorbed complex 
15 carbohydrate is uncooked cornstarch. 

3. A method according to claim 1, wherein said sweetening agent includes 
about 10 to 60 percent by wei^t of a simple carbohydrate selected from the group 
consisting of sucrose, glucose, dextrose, and combinations thereof. 

20 

4. A method according to claim 1, wherein said sweetening agent includes about 2 to 
60 percent by weight of a sugar alcohol selected from the group consisting of sorbitol 
malitoU and combinations thereof. 

25 5. A method according to claim 1, wherein said sweetening agent includes 

about 2 to 60 percent by weight of fructose. 

6. A method according to claim 1, wherein the amount of simple sugars other 
than fructose in said composition is less than about 40 percent by weight. 

30 

7. A method according to claim 1 , wherein said sweetening agent is selected 
from the group consisting of asparaiame, sodium saccharin and acesulfame potassium. 
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8. A method according to claim 1, wherein said food composition is in the &m of a 
snack bar, pudding, cookie, wafer» milkshake or gel. 

9. A method according to claim 1, wherein said food con^iosition has a weight of 10 
5 to 200 grama. 

10. A mefliod of enhancing exercise perfonnance or recovery in a subject in need 
thereof comprising administering to said subject^ in an amount elQfeccive to enhance exercise 
peifonnance or recovery, a &od composition ccnnprising; 

10 (a) about 10 to 7S percent by weight of slowly absorbed complex carb<Aydiate; 

(b) about 1 0 to 40 percent by weight of nqndly absoxfaed complex carbohydrate; 

(c) about 2 to 40 percent by weight of protein; 

(d) about 2 to 40 percent by weight of fat; and 

(e) at least one sweetenmg agent in an amount effecthre to sweeten said Ibod 
15 composition. 

1 1 . A method according to claim 10, wherein said food composition is administered 
prior to. during, or after exercise by said subject 

20 IZ A method according to claim 10, wh^on said exercise is aerobic exercise, 

13. A method according to claim 1 0, wherein said exerciso is an endurance execdse. 

14. The method of either of Claim 1 or Claim 1 0, wherein the subject is a healthy 
25 subject. 

15. The method of either of Claim 1 or Claim 10, wherwi the subject is not a 
diabetic subject 

30 16. The nieOiodofClaiml, wherein the ndqect is an diesero^^^ 
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